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ABSTBACT 

This paper provides results of a study rfhlch 
^characterized women" in science, aimed at Identifying those factors 
"thought to discrininate among males and females in the huBanities, 
biological sciences, and physical sciences. The areas of spatial 
ability, attitude toward acie-nce, and rate of maturation ware chosen 
as possible discriminating variables. Bales and female undergraduate 
humanities and science maiors (V^B€) were olven two Educational 
Testing Service spatial tests, and additional information was 
collected concernina maior, science hobbles, number of previous 
' science courses, and a short essay on feelings about pursuing a 
career- in science, included amono the results of this study was that, 
regardless of sex, spatial ability and a positive attitude toward 
science are factors which influence a choice of career in science, 
(CS) 
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The number of women in scifinca= ba^B b^cnm^ a niajor 
concern of nci^Ticr ^d^jnatorB in thn lai^t ''nv; v-^-^n^-, 
VariouB pro^^ramn have benn establlBhed in increan^^ 
their numbers^ providing skills, inforrriauion and 
role TTiodels* It is this concern that led rnn to iinr^-r= 
take the follov/ing study. 

ThR focuB of this study is the characteristics 
of v/omnn in science; the purpose is to identify factors 
which v/ould discriminate amon^r males and females in 
the humanitiec, biological and physical so^JencoB* 
The areas of spatial abilltyi attitude toward science 
and- rate of maturation were chosen as possible 
discriminating variables^ These were chonen beoause 
previous research on sex differences indicate th i:. 
males are better^ at spatial tasks than females 
(Maccoby & Jacklin, 1974) and further that spatial 
ability is a factor of success in science (Talley, 
1973; Oiemankov/ski , 1971 )« Boys also have a more 
favorable attitude toward science than girls (PCoelsche, 
1971; Lowery, 1965; Meyer, 1961), Rrte of maturation 
according to V/aber (1977). is a discriminating character- 
istic of individuals linked to sp:.tial ability^ that is, 
early maturing males and females have poorer spatial 
ability than late maturing males and females* 

Kighty-six male and f en. ile undergraduate humanities 
and science majors were given two Kducational Testing 
Service spatial tests; VZ3 to test visualization and 
S2 to teat spatial orientation (T^kstrom et al*, 1976), 
Additional information concerning major, number of science 
hobbies, previous science courses taken in high 
school and college and a ohort essay on'^heir feelings 
about pursuing a career In science weri collected* 
The essay was scored 0 to 2 as follows". 

(0)^: the student indicated that they disliked science or 
were actively pursuing a. career in a non-science 
field, » 



(1) : the? student v/aG indifferent to nci^^nce or lik^d 

Bcionoa hut v;an thinlrinr: of ^tii^ir z'^^nnii.ln ::,LV--:r^T:: ^ 

(2) % the studnnt like^rl science and was plM^v^lnr^ a 

career in science or a related fieli. 

Rate of maturation v/as determined by r^^ trospnet ive 
report f7:iven in months. Females reported afte of ona^t 
of menarche and mal rerorted the a^e at which they 
experienced an adoleBcent growth spurt, i,e, the time 
during adoleBcence v/hen they grew several inches in 
a short period of time (Tanner, 196?) • 

The following six gronps were created for 
combination in discriminant analysis: female non-science 
majors (n^13); female bioiogy majors (n=16); female 
piiysical science ma;]or3 (n-18); male non-science majors 
(n^16); male physical science majors (n=13); male 
biology majors (n^lfi)* Biology, botony, zoology and' 
pre-med v/ere placed in the biology group* Mathematics, 
engineering, computer science, chemistry, geology 
and physics v/ere 'placed In the physical science group* 
All others v/ere placed in the non-science group* 

In the first discriminant analysis the data was 
grouped according to sex regardless of major: 
n-47 females and males* There were no variables 
which were able to discriminate between the males an_d 
females* 

The Renond dlsoriminant analysis grouped the sample 
by biology physical science (n^30) and non-* 

science (n^24) regardless of sex* In this analysis, 
attitude, nujuber of science courses previously taken 
and spatial ability on S2 were the discriminating 
variables*- The first of two functions accounted for . 98,19% 
of the variance in the sample* On this function 'the 
canonical coefficient for attitude was .Bfi, for S2 
.30 and for courses *30* Attitude is cleanly the most 
important vatlable. Group centroida for each group 



on thR first function were «S,0 for nan-Bci^nc^ ^ 
,72 for biolnf^y and .84 for physical BOiBnan^ 
indicating that non-^science manorB are quitr^ liif f f^rent 
form biological and physical aoience major.^ but thnl 
the science majorB do not differ from each other, 

A third d i scrim i nan t analysi s was perf ormnd to 
test for a sex by ma.ior interaction usin.^ the six 
f^roups mentioned aboye. In this cane three func t1 nnn 
v/ere generated with function one accounting for 90, IG 
of the variance. Attitude and spatial ability on 3? 
were the variables which distinguished among groups * 
Number of courses was removed from the equation becauBe 
it diminished the discriminating power amon^ the six 
groups. The canonical coefficients In function one 
v/ere *92 for att.ltude and *32 for S2* The group centroids 
on this function for theae groups are as follov/s: 



female non-science ^ -2.0 

female biology = ,67 

female physical science = .76 

male non-science , = -1^8 

male biology - ,75 

male physical science ^ s77 



Again it can be seen that the variables discriminate 
between science and non-science majors but not 
between males and females in each of the majors or 
between blulogy and physical science ma;)orp. 

Correlations indicate that there is no relationship 
between rate of maturation and any other variable. 
Waber's hypothesis that women have poorer spatial 
ability than men because they mature earlier than 
men was dlsoonflrmed * Spatial ability on S2 
correlated with niajor #30, courses .40 and attitude 
.40, p<,,001* Within science, for males, attitude 
correlated with spatial ability ,44f p<.05 and major 
*52, p<,01,/Por females, the only correlation with 
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attitudn wan t:h^ number of ocienon oouvbq^ previnue^Iy 
taken .42, t) < .01 . 

The eXDPot ed b^x d i f f erences .i.ri attitude and sprUi 
ab i 1 i t y d o n o t a p d e a :c i n this s t ^ y . I n s t b Lid , d i f J/ e r e n c 
in attitudr and spatial ability reilnct ina;]o.:'^ rather 
than sex. Thenn d iBorepa^icies can be resolved by 
consinarinfx tb.R nature of samplea. Science ma;ic 
in universitieB are a self-selnct pc; population, '^^^ 
order to major in sclGnce the student must have had 
a large nuniber of science courses in hi.^h schoo l ani 
met with a fairly hieh level of success, students 
v/hose level of Bpatial ability did not provide theTt 
with suocess in science would naturally develop a 
n e f^a t i V e a 1 1 1 1 ud e t o war d s c i en c e . C o n v r r n e 1 y , a 
negative attitude enuld. also contributp to lack of 
success* A negative attitude and lack of succebs 
would lead such 'studentr. to drop Bcience- from their 
studies at that point in high school where they have 
f ulf ill ed . the minimum science requirementB. 

Testini^ of students before they can voluntarily 
withdraw from science would provide a safnple in which 
attitude and spatial ability would show a v/ide range 
of .variability and sex differences in spatial ability 
and attitude toward science. Testing groups in'-which 
the voluntary withdrawal from science has taken 
place would eliminate sex differences, Dif f er^ences 
between science and humanities gropus could reasonably 
be expected to occu^^^-regardless of the sex of the 
members of each group because of the essentially 
different nature of the i^o majors* 

It appears that factors influencing a choice 
of a career in science are spatial ablli ty and 
attitude toward science for both maleo .d females. 



For v/omen, the attitudinal factdr' is nioro irni)orta.?it 
than the cognitive factor, althoun:h hov/ thnsn two 
may be relatnd is unci oar. Nevertholess , oncn v/Dinnn 
am.in scienco it is not possiblo to dint inf^uiah th^'m 
from mon on the basis of attitude or spati^^l ability. 
They are hov/ovor, very different from mna v/ho ar^? 
not in science on these tv/o variables. 
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